Guanidine hydrochloride-induced shedding of a Dictyostelium discoideum plasma membrane fraction enriched in the cyclic adenosine 3',5'-monophosphate receptor.
The cell surface cyclic AMP receptor of Dictyostelium discoideum is under study in a number of laboratories with respect to both its role in development of the organism and the physiology of excitation-response coupling. We report here that when starved amoebae are exposed to the chaotrope guanidine hydrochloride at 1.8 M, they shed a particulate cyclic AMP binding activity into the medium. This activity is due to membrane vesicles which originate from the cell surface. The vesicles are enriched up to 150-fold in cyclic AMP binding activity and up to 14-fold in phospholipid content when compared to the starting amoebae. The cyclic AMP binding activity of the membrane vesicles is identical to that of the cell surface receptor with respect to the following properties; (i) it is lacking in preparations from unstarved, vegetative amoebae; (ii) it is not inhibited by cyclic GMP and is stimulated by calcium ions; (iii) it has very rapid rates of association and dissociation of bound cyclic AMP; (iv) it has two classes of binding sites with dissociation constants similar to those of the surface receptors of whole amoebae. The binding activity of the isolated membranes is stable for several days at 4 degrees C and the lower affinity binding sites are stable up to several months when stored at -80 degrees C. Due to enrichment and stability of the receptor in this preparation, it should be highly suitable for many types of studies. The usefulness is enhanced by the fact that the preparation does not contain detectable cyclic AMP phosphodiesterase activity.